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ABSTRACT 
 
This paper aims to study the relationship between public information arrival and Euronext Paris 
intraday activity. The information flow is measured as the number of news items recorded by 
Reuters and conditional volatility is modeled by an EGARCH process. Our results reveal a strong 
positive relationship between public information flow and trading volume and a moderate positive 
relation between stock returns volatility and the information flow.  These results are available for 
the CAC40 Index as well as for individual stocks and are robust even after controlling for the 
impact of the intraday patterns.  
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1.  INTRODUCTION 
 
he link between information and price changes is a central issue in the market microstructure 
literature. Indeed, one of the main objectives of microstructure models is to examine the relationship 
between information and market activity. The mixture of distribution hypothesis (MDH), has 
attempted to provide a theoretical justification for this relation. The seminal work of Clark (1973) has introduced the 
MDH hypothesis, which supposes that stock price changes are driven by information. This hypothesis was extended 
in the models of Epps and Epps (1976) and Tauchen and Pitts (1983), which highlight a strong relationship between 
the information flow and market activity. These models consider the information flow as a latent common factor that 
affects both of trading volume and stock prices. Thus, price changes and trading volume may be correlated as they 
depend jointly on the intensity of the information flow (Li and Wu, 2006). Empirically, this means that trading 
volume and stock prices react contemporaneously in response to information releases. In fact, the arrival of new 
information to the market induces a price adjustment process through the sequence of trades. This hypothesis is also 
confirmed by event studies and market efficiency literature
1
. 
 
The aim of our study is to examine the relationship between intraday market activity and the rate of public 
information flow. However, the literature highlights the difficulty to measure the information flow. Lamoureux and 
Lastrapes (1990) and Maillet and Michel (1997) propose to use the trading volume as a proxy for information 
arrival. In this study, we prefer the measure proposed by Berry and Howe (1994). They quantify the information 
flow as the number of news items published by Reuters per unit of time. The authors break down the trading day 
into 13 half-hourly intervals and regress the absolute returns against the number of news items published by Reuters 
during each period. The authors show that the coefficient of the variable “number of news items” is not significant 
for the 13 regressions. Berry and Howe (1994) conclude to an insignificant relationship between price volatility and 
the intraday information flow. However, as mentioned by Kalev, Liu, Pharm and Jarnecic (2004), the use of realised 
volatility measures such as absolute returns can generate biased results regarding the well-known conditional 
heteroskedasticity of volatility time series. Kalev et al. (2004) focus on the relationship between the information 
flow and conditional volatility in the Australian market. Using a GARCH model, the authors highlight a strong 
positive relationship between public information arrival and stock price volatility. 
 
                                                 
1 For more details see Fama (1991). 
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In this paper, we propose to shed light on the intraday relationship between the information flow and 
market activity in Euronext Paris. To measure price movements, we consider the conditional volatility instead of the 
realized volatility. Unlike, Kalev et al. (2004) we propose to distinguish between overnight announcements and 
news releases published during the continuous market. This treatment allows us to take into account the specific 
rules of Euronext Paris at the opening period and at the closing period. Our results reveal a strong positive 
relationship between the trading volume and the number of news items published by Reuters. But, we find a 
moderate positive relation between the conditional volatility and the information flow. The remainder of the paper is 
organised as follows. Section 2 presents the organisation of Euronext Paris, specifies the research methodology and 
gives a description of the data. Section 3 exposes our empirical results. The last section concludes. 
 
2.  ORGANISATION OF EURONEXT PARIS AND METHODOLOGY 
 
2.1  Euronext Paris microstructure 
 
Euronext was created in September 2000 from the merger of the Amsterdam, Brussels and Paris stock 
exchanges
2
. Recently, the Euronext group merged with the New York Stock Exchange (NYSE). Euronext Paris 
operates through a single electronic trading system (Nouveau Système de Cotation: NSC). Traders’ orders are 
conveyed to a central order book. A transaction takes place when a new order is placed and if a matching order 
exists on the other side of the book. The trading day begins at 7:15 a.m. with a preopening period where traders can 
place, modify or cancel orders. The market opens at 9:00 a.m. with a call auction, which determines the opening 
price. From 9:00 a.m. to 5:25 p.m. the market is in its continuous period. In the same way as the opening, the market 
closes with a preclosing period from 5:25 p.m. to 5:30 p.m. The closing price is determined at 5:30 p.m. with a call 
auction. A “trading at last” period was introduced to give investors the opportunity to trade after 5:30 p.m. at the 
closing price. The CAC40 index is the main benchmark for Euronext Paris. It is comprised of the 40 largest and 
most liquid stocks trading on the exchange. 
 
2.2.  Conditional stock price volatility 
 
2.2.1.  The EGARCH model 
 
The clustering pattern of volatility is a well-known phenomenon in the financial literature. In fact, several 
empirical studies show that volatility time series are characterized by the presence of conditional heteroskedasticity. 
The family of ARCH
3
 models accounts for the volatility persistence effect and tries to capture conditional 
heteroskedasticity patterns. In these models, the current idiosyncratic variance depends on its past levels and past 
innovations. In this study, we propose using the EGARCH (exponential general auto regressive conditional 
heteroskedasticity) model proposed by Nelson (1991). The EARCH (1,1) can be presented as follows:  
 
ttr               (1) 
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2 Lisbon, Porto and the LIFFE joined the group later. 
3 For more details about these models, see Engle (1982) and Bollerslev (1986). 
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Where tr  is the level of stock returns at the interval t and   is a constant. The coefficient   accounts for the 
asymmetry effects. The errors (innovations) t  are assumed to be identically and independently distributed. In order 
to account for this constraint, we compute the variance-covariance matrix using the algorithm of Bollerslev and 
Wooldridge
4
 (1992). In this case, our estimate will be robust even if returns are not normally distributed. Expression 
(2) is the equation of the conditional volatility th . The model supposes that the volatility of the current period 
depends upon the conditional volatility of the former period 1th  and innovation 1t . 
 
2.2.2.  The research model 
 
To test the impact of public information arrival on price volatility, we introduce an informational proxy (
tN ) in the conditional variance equation. This variable represents the number of news items published by Reuters 
during each 15-minute period t. If the coefficient   of the variable tN  is significant, we can conclude that public 
information arrival has an impact on price volatility. In order to take into account the specific rules of Euronext Paris 
during the opening period and the closing period, we propose to distinguish between overnight announcements and 
the news published during the continuous market. First, we test our model during the continuous market. Next, we 
focus on the impact of overnight information flow on the open-to-close volatility.  
 
The intraday U-shaped pattern of volume and volatility is a well-documented phenomenon in the 
microstructure literature. Jain and Joh (1985), Wood, McInish and Ord (1985) and Blau, Van Ness and Van Ness 
(2009) highlight heavy market activity in the beginning and the end of the trading day. To account for this 
phenomenon, we include two dummy variables in the conditional volatility equation. The dummy variable DO  
equals 1 for the first 15-minute period of the trading day and 0 otherwise. DC  equals 1 for the last 15-minute period 
of the trading day and 0 otherwise. 
 
The model testing the impact of the information flow on price volatility during the continuous market can 
be presented as follows
5
: 
 
tttt rr    1110                                                                                                          (3) 
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We compute stock price returns with the logarithm formula: 
 
)/ln(100 1 ttt PPr  
 
Where tP  is the stock price at the end of each 15-minute period t.  
 
tN  represents the number of news items published by Reuters during each 15-minute period t. 
 
The impact of overnight information flow on open-to-close volatility is tested by the following model: 
 
ttt
t
rr    1110                                                                                                          (4) 
                                                 
4 This routine is used to compute the quasi-maximum likelihood (QML) covariances and standard errors using the methods described by 
Bollerslev and Wooldridge (1992). The parameter estimates will be unchanged, only the estimated covariance matrix and p-values will be altered. 
5 Stock returns are modelled by a moving average process of order 1 to account for autocorrelation. 
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Where tP  is the opening price of the day t and 1tP  is the closing price of the day t-1.  
 
tN  is the number of overnight news items published by Reuters. 
 
2.3.  Trading volume 
 
The mixture distribution hypothesis provides evidence that the information flow impacts stock prices as 
well as trading volume. Event studies conducted around public announcements confirm this intuition. Indeed, these 
studies show that news releases are accompanied by a significant price variation and an abnormal high trading 
volume (Louhichi, 2008). Blume, Easley and O’Hara (1994) investigate the usefulness of trading volume for 
technical analysis. The authors highlight the informational role of the volume statistic. The authors conclude that 
trading volume and price changes have distinct and complementary informational roles. They recommend the use of 
both trading volume and returns for financial forecasting. 
 
A simple way to examine the relationship between trading volume and the information flow is to regress 
the trading volume against the number of news items published by Reuters during each interval t. The model testing 
the impact of the information flow on trading volume during the continuous market can be presented as follows: 
 
ttt DCDONCVLog   21)(                                           (5) 
 
tN  is the number of news items published by Reuters during each 15-minute period t.  
 
tV  is the trading volume during each 15-minute period t. 
 
The impact of overnight information flow on opening trading volume is tested by the following model: 
 
ttt NCVLog  )(                                                                  (6) 
 
tN  is the number of overnight news items. 
 
tV  is the opening trading volume. 
 
2.4.  Data 
 
The aim of this paper is to shed light on the relationship between the public information flow and market 
activity using high-frequency data from Euronext Paris. The study requires two types of data: a proxy for public 
information arrival and quantitative information about stocks. To measure the rate of information flow, we use the 
proxy proposed bay Berry and Howe (1994). We quantify the information flow as the number of news items 
published by Reuters during each period of 15-minute. Reuters is used by most financial operators in Euronext and 
has the advantage of providing the time of announcement to the nearest minute. Furthermore, our proxy is used in 
several papers (Berry and Howe (1994), Andersen and Bollerslev (1998), Melvin and Yin (2000)) related to our 
study. This allows us to compare our results to those obtained in markets characterized by a different structure that 
of the French market. From the Reuters database, we collect all news concerning companies pertaining to the 
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CAC40 index and recorded from January through December 2001 in the category “Corporate News”. This section 
contains all information which affects only a specific firm (firm specific news).  
 
Quantitative information concerns intraday data about trades, execution date and time, price and trading 
volume. This information is obtained from Euronext database and covers the period from January 2001 to December 
2001. During this period, we divide the trading day into thirty four 15-minute intervals.  
 
Our sample concerns all shares pertaining to the CAC40 Index, which is the main benchmark for Euronext 
Paris. The composition of the CAC40 was marked by two changes during 2001. The first occurred on May 4 when 
“Orange” replaced “Equant”. Similarly, on August 8 “Valeo” replaced “Vivendi Environment”. Finally, the sample 
consists of 41 companies rather than 42 because we don’t have all necessary information about the firm 
“Bouygues”. 
 
3.  RESULTS  
 
3.1.  Public information arrival and conditional volatility 
 
The results of estimating the EGARCH model during the continuous market are summarized in Table 1. 
We notice that the EGARCH coefficients ( and  ) are significant except for the asymmetric effects (  ). The 
coefficient   is always less than 1 which confirms the stationarity of the model. Moreover, the introduction of the 
dummy variables is justified since their coefficients are generally statistically significant. Finally, Table 1 allows us 
to shed light on the impact of the information flow on the price volatility. The coefficient of the informational 
variable tN  is significantly positive for 11 out of the 40
6
 firms of our sample, which represents 27.5%. These 
findings are statistically significant because, with a 95% confidence interval, Type I errors expect to find 2 
coefficients in each set of 40 that are significant by chance. Our results are out of this range, which show that they 
are robust. 
 
Table 2 summarizes the estimation results of Eq. (4). This table confirms the results detailed above. Indeed, 
the EGARCH coefficients ( and  ) are generally significant and ensuring the stationarity of the model. The 
coefficient   is significantly positive for 18 out of the 387 firms of our sample, which represents 47.5%. These 
findings show that high opening volatility is explained by both informational causes (accumulation of public 
information during the closing period) and microstructure factors related to the opening protocol (the opening effect 
documented by Jain and Joh (1985), Wood et al. (1985) and Blau et al. (2009) among others).  
 
We have also tested our models for the market index (CAC40). Table 1 and Table 2 show that the 
coefficient of the informational variable ( tN ) is not significant during the continuous market as well as for 
overnight announcements. In conclusion, our findings show that there is a moderate positive relationship between 
the number of news releases recorded by Reuters and stock price volatility. Our results are different from those 
found by Berry and Howe (1994) on the U.S. market and those obtained by Kalev et al. (2004) on the Australian 
market. The first authors highlight an insignificant relationship between the number of headlines published by 
Reuters and price volatility. Kalev et al. (2004) show that stock price volatility increases significantly around news 
releases. The moderate relationship between volatility and our informational proxy can be explained by several 
reasons. Indeed, we have taken into account all the news published by Reuters. This means that our sample can 
contain some announcements which were anticipated by the market. Therefore, this category of news has no 
information content and has been already integrated into prices. Moreover, several significant price changes occur 
without informational cause. The crash of October 1987 and the studies of Fair (2002) and Culter, Poterba and 
Summers (1989) confirm this hypothesis. 
 
 
                                                 
6 The model didn’t converge for the firm Peugeot. 
7 The model didn’t converge for 3 firms: Axa, Peugeot and Sodexho. 
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Table 1: the intraday relation between volatility and news releases during the continuous market 
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Table 1 (continued) 
 
 
 
Table 1 – This table presents the results of the estimation of model (3) which tests the intraday relation 
between volatility and news releases during the continuous market. Volatility is estimated with the EGARCH model 
proposed by Nelson (1991). rt and ht are respectively the return and the conditional volatility during the 15-minute 
period t. Nt is the number of news items published by Reuters during each 15-interval t. DO and DC are two dummy 
variables accounting respectively for the first 15-minute period of the trading day and for the last 15-minute period. 
P-values (in parentheses) are calculated using Bollerslev and Wooldrige’s (1992) robust standard errors. 
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Table 2: the relation between volatility and overnight announcements 
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Table 2 (continued) 
 
 
 
Table 2 – This table presents the results of the estimation of model (4) which tests the relation between 
volatility and overnight announcements. Volatility is estimated with the EGARCH model proposed by Nelson 
(1991). tr  and th are respectively the overnight return and conditional volatility. tN  is the number of overnight 
news items published by Reuters. P-values (in parentheses) are calculated using Bollerslev and Wooldrige’s (1992) 
robust standard errors. 
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Table 3: the intraday relation between volume and news releases during the continuous market 
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Table 3 (continued) 
 
 
 
Table 3 – This table presents the results of the estimation of model (5) which tests the intraday relation 
between trading volume and news releases during the continuous market. Vt is the trading volume the 15-minute 
period t. Nt is the number of news items published by Reuters during each 15-interval t. DO and DC are two dummy 
variables accounting respectively for the first 15-minute period of the trading day and for the last 15-minute period. 
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Table 4: the relation between volume and overnight announcements 
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Table 4 (continued) 
 
 
 
Table 4 – This table presents the results of the estimation of model (6) which tests the relation between 
trading volume and overnight announcements. tV  is the opening trading volume at the day t. tN  is the number of 
overnight news items published by Reuters.  
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3.2.  Public information arrival and trading volume 
 
Table 3 summarizes the results of the estimation of model (5). We observe that the coefficients of the 
dummy variables are generally significant which confirm the intraday U-shaped pattern of volume. Moreover, the 
results show that the coefficient of our informational proxy is significantly positive for 36 firms out of 41, which 
represents 88%. This finding highlights a strong relationship between the rate of public information flow and trading 
volume, which confirms the MDH hypothesis. 
 
The results of the estimation of model (6) are given in Table 4. The linear regression reveals that the 
coefficient of the informational variable tN  is positive and significant for 26 out of the 41 firms of our sample, 
which represents 64%. The results for the CAC40 index confirm this strong positive relationship between trading 
volume and the information flow. This finding show that the number of news items published during the closing 
period impacts significantly the trading volume at the opening.  
 
In conclusion, the relationship between the information flow and trading volume seems stronger than the 
relationship between the information flow and stock price volatility. This result can be explained by the fact that the 
trading volume may be abnormally high even around “no news” announcements which do not cause a significant 
price change. Indeed, several empirical studies highlight an abnormal trading volume even in the absence of price 
changes (Beaver (1968), Bamber and Cheon (1995), Kandel and Pearson (1995), etc.). Theoretically, Blume et al. 
(1994) explain this empirical result by the fact that volume has a limit distribution that is nondegenerate. The 
difference in investors’ expectations, the difference in the degree of risk aversion among investors, the differential 
interpretation of information and the publicity effect can explain this phenomenon.  
 
4.  CONCLUSION 
 
The goal of this paper is to examine the relationship between the information flow and market activity. The 
information flow is measured as the number of news items recorded by Reuters. Our results reveal a strong relation 
between trading volume and public information flow and a moderate relation between the information flow and 
stock returns volatility. These results are available for the CAC40 Index as well as for individual stocks. Moreover, 
our findings show that high opening market activity is explained by both microstructure factors (Euronext opening 
protocol) and informational causes i.e. accumulation of public information during the closing period.  
 
Our study confirms partially the mixture distribution hypothesis. However, the moderate relationship 
between the information flow and stock price volatility can be attributed to the choice of our informational proxy 
which focuses only on public information. Further research should develop more sophisticated information measure 
in order to take into account private information.   
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